Microangiographic study of experimental spinal cord injuries.
The pathology of spinal cord injury has been studied in 34 rabbits and 5 dogs with attention focused on the condition of the microvasculature during the evolution of neuronal and axonal degeneration and necrosis. The animals were killed and perfused arterially with colloidal barium from 10 min to 14 days after a controlled spinal injury. Microradiographs of the injured tissues were obtained and compared with corresponding histological sections. Microangiography at 7 to 14 days defines two zones in the injured spinal cord. Zone 1 is located in the posterocentral part of the cord. Capillaries in this region progressively lose their ability to conduct blood and perfusate over the first 4 hours. Degenerative changes in neurons are visible by 1 hour after injury. Necrosis of all elements including capillaries ensues. Zone 2 surrounds Zone 1. Microvascular patterns are normal in Zone 2 although neuronal and axonal degeneration is severe. Pericapillary hemorrhages which occur as early as 10 min after injury in Zone 1 and become progressively larger over the first 4 hours seldom are seen in Zone 2. The evidence indicates that at all times in the pathogenesis of spinal cord injury the microvasculature in Zone 2 is capable of perfusion. Degeneration of neural structures either precedes microvascular breakdown (Zone 1) or occurs in the absence of microvascular disruption (Zone 2). Recovery of damaged neurons and axons depends upon a preserved microcirculation.